COUNTRY 
N/A 


COUNTRY 
N/A 


CLIPPEDIMAGE= JP02 0 02 0 8 9 5 5 9A 
PAT-NO: JP02002089559A 

DOCUMENT- IDENTIFIER: JP 2002089559 A 

TITLE: MAGNETIC BEARING DEVICE 

PUBN-DATE: March 27, 2 0 02 

INVENTOR- INFORMATION : 
NAME 

SHINOZAKI , HIROYUKI 

AS S I GNEE - I NFORMAT I ON : 
NAME 

EBARA CORP 

APPL-NO: JP2 0 0 02 7684 5 
APPL-DATE: September 12, 2000 
INT-CL (IPC): F16C032/04 ;H02K007/09 
ABSTRACT : 


PROBLEM TO BE SOLVED: To provide a magnetic bearing of high 
responsiveness 

(quick responsiveness) at low cost. 

SOLUTION: This magnetic bearing device includes a power 
amplifier for supplying 

a control current to the coil of the electromagnet of a 
controlled magnetic 

bearing. A nonlinear element 7 is provided on the rear 
stage of the power 

amplifier where a control input signal SI and a current 
feedback signal S2 are 
added together. 


COPYRIGHT: (C) 2002 , JPO 


(19>B*iW«ft? OP) 02) & ^ i£f fft & $g (A) <ll)fcWfflBKMBS# 

#^2002-89559 
(P2002-89559A) 

(43)^SBB ¥$14^3 3 27 H (2002.3.27) 


(5i) inta 7 mm^ 

F 1 6 C 32/04 
// H 0 2 K 7/09 


F T f-73-r(##) 
F 1 6 C 32/04 A 3 J 1 0 2 

H 0 2 K 7/09 5 H 6 0 7 



!|tS2000- 276845C P2000 -276845) 

(7i) mis a 

000000239 





(22) {MSB 

¥(£12*^9 £120(2000. 9. 12) 


«s**BaK^Ba»i»rii« i *} 



(72)«ffl# 

mm !Aff 




mS3KABaE^fflJlBlll#l^ 




fflHWflJrW 



<74)ftSA 

100087066 







F^-A(# 

#) 3J102 AA01 BA03 BA17 CA27DB05 




DB21 DB23 DB30 DB32 DB37 


0 


5H607 AA12 BB01 CC01 GG21 HH01 


(54) mwo&m m.m^mm 


(57) imm] 

[ MM ] JEUtt ( SJEti ) COSV ar (ft ^ x I- 

^- s 2 1 ans b t&mz . «^ss ? nmti . 



1 

i mm 1 1 mwBemmgnmEn hmz mm 
vmmte?&>w-TyTZ£mt&w$m%mmz 

i mm 2 ] mm i izim<r)w$m%$mfct5 v •» 
-c. 

[ tmm 3 ] m-$m i xi± 2 ci es^mtiKSSt;: 
m&m&wmvmmz . sea * y? js ^ * u 

[ mm4 ] mm 1 x& 2 Kism^iamwg^gt 

HUfil^iM^WltljKK. A;kX0ggE1)j| (PWM) 5t>N" 

1 mm 5 ] mmm 1 x« 2 ti^a^femwftg®^ 

Mie#SM»«ifratc. sW*-M£M (PWM) 5£A 

sri^it. fsSic ^^-b y-rmm* 0 rwimmw 
m m^ti i&s^ £ iftftfe - 1 & mm t -t a wsmst. 
mm. 

[0001] 

mm%fflfe*w$zti&m$m%izmt&i><?)X'b h . 
ttz. *m&T>u ?,$mmw.mcom.x°ii$>hi) { jm 

n£ J <VtC^ &Zb£?< [) -/ h k U &'MM>\mfr t^) 
/MRHUJ.UL wmHfo±.<7)tzMzV >J •:/F5r3-^ft 

[ 0 0 0 2 ] 

m^mmzmm ■ 1 x v ^ * * 7 

(i. »Jfflljefia»ttSi:iif»fixl.tW-C*>S. PI Mil ri 

fflSWSgJi. Sfi-ty-tl. MirtS2 . av-t 
y7*32itf"t8£H4 arfii.. W^4iz&tiiKhfz3 4 Jl- 


2) mm 2 0 0 2 - s 9 5 5 9 

2 

Sit. **)«&£1*tt3S2 Sr^-LT^-T yr3(~A 
[0003 ] ±Jl/VJ-Ty7°3cr)M$M. mffi54T" 

izm ttzftjj^.mx%MG4 mm tatti. %<r> 

Mz<&&ati.h i A jumit^y-TyrscoxMzm 
m^^thiv-r^mtx^ ^ 

10 [ 0 0 0 4 ] 13 2 Ji^ 1 V - 7* y 7' 3 (7)IMf?i| ^^12 1' 
'NV-Ty73ti$lJfflai3-l, F74 7H&3- 

2 . *^ Hi«g3-3 Xl/ISIW- 73-4 -C- 

3 - 1 1 1*7^ 7"nP 3 — 2 <7) 2 ofc^tt I. - t « : -C'f 

. wm 3 - 1 \mm% 2 mi mm ^Aum 
#sit is^'jssfs ^ S2t (ca-i* \m<r> ?u 

3-2 $r$iJiJPl-l.l## S 3 Sr«^-|. o 7"g|5 3 - 

2(i»g|5 3 - 1 Witiflii^S 3 t2^'^mK54<?)3 

20 [0005] $IMM3 - i $:5-H^<nmtix^zm 
3(c^-TPWM (y>Vi.-7.tsS:i)g) ttzmzWRtZ. 

m\mi 3 - 1 tifi-5!iiii^ 3-1.-1, (t-^amsss 3 - 
1 - 2 . fli)«3Hif 3 - 1 - 3 . ^'-f yrvr 3 - 1 - 

4 . P WMfflJft U Tfl^^g 3-l-5Sy'PWM 
ffi ( n y^V-:^|5|ff^) 3 - 1 - 6*^fl|{K$h.s. $ij 
liflil 3 - 1 tl i . AT: fl^- S 1 i lVttUTi 4 i0 =1 ;P«gS 

y ( 1 o~ 100) oy^ yr yr 3 - 1 - 4 izimt 
5. ^«t, pwMiiJft u rfi-^^s 3 - 1 - 5 *» 

30 * A* U 7*fI^S 4 > Jrb«e-^S PW 

MS§ (nyAV-^dlSS) 3-l-6(c<toT. A/UA 

fa^llslfi^ S 3 S- F 7 >f 7 3 — 2 CCjM '5 » 115 4 O 
n -<f ;Kc n --f >ymk I a . 

[ o o o 6 ] t<m. '>"cv-ry 7*3 o*a«sjc§Htffi 

(ATJfi^-IC^t^tilTjm^) ii, 7v7]fI^S ltitf 

;pmat i crmm&cowfetf 1 tf4 y = 1 

[ a/ v ] T"J> & . z cry/ A y n . n w n '.iiMi i wjf m 
Gteicmtrnth. tfz. mjffim c&mm) a 
40 ij (,;;;• s i t*r-r § 3 ^ ;ns 1 wmsi^S 1 ! ■^■■cjtM 
l. iit. ®&coi&mk$%y4yTy73-i-4 

n?'A y(citmt&, 

[0007] IfrL. ismws^JE^tt (auett) £ ft 
r yr 3 - 1 - 4 o^m y Sr A § < Sbtt s fc . 3 ^ 

ITI^rj yM'l^-^lHlgg 3-1-6 ^ijf^'^^jElC^ 


A il-fcifo I cr>j§mW\-£$:%< th t , VT 3<A 

«T\ iffi^ 1 *t 1 aTximth Z t H^Vk 

[ 0 0 0 S ] m^X . %(T>7A VTVr 3 - 1 - 4 <7){E 

h £ y le ha A ivmfl i ^ v- r y r 3 <r>x-h ff s 
1 (dtfLTjIft-g. t . AlWi^S 1 tmssjf mims 2 
tem (M3£) (2JUMW3S3 - l - 3<oai 

Judy A vrvr 3-1-4 '^oxWtMiX^ < & 
ho 

[0009] JiLtsOil'l . JES'ffi (3ItL?ffi) ^ftfc 

ti. ,it ;:(>') . -m^mmrcLxnY 

7 A 7ffl3 - 2crmmitJ±K d a:_Bf htWft htl 
6. L^L^K ^coF7^7"g|5 3-2^»mEE 
do±#li. K«ffi^^--f 7^y?'T£ 'fcfc&y. m 

[0010] 

z fjs 3 a h x\m thzktmitth. 

[0011] 

c mm & nm r t tm^mi 3 ±i mm & 

AMzmmfiL&mkr&w-TyTZ&ffit&ws, 

mgmmz&^x . '^-r yrcommx-Mmtma 
timmt sum wsawhc . immmmiit: z t 

[0012] m$.mizmi<m*M, MSttitcf* 

nmsmggiwiz m^x. jmwmi . a y > - 9 
m%xh&zti'\mt-fz^ 
[001 3 ] iMi^X oiz, >^-ryrom\nx^\i 
^bWtkmmimtztm-Ltz'ikmz, imummzm 
mzcox\ r^-ryr3amm^H±.^hz t-ft 
•ca*. mz. immmtLx. mmatimi. 

ftjjt rgjj t rfjjj nmm-fttthziyr^— 9 

t±. mwm&&®cow{§^tztt txm?A ytm= 
oocoTyyt =£ii x-fo 1 tz >h . n 7 - r y r^acjfctt £ 

[0014] mutrntzizmiowim. m%mixu2 
iztm<»®5sM&:$imzii\,->x . mMmm^mmz 7 ^ 
li-b y-ffflo* * y r j5]^icf§^^«^ ii^ts l^-i^ 

[0015] ±si<?>£ 0 \,zitwmm<r>&i)mz. m. 


3) ^200 2-89 5 59 

4 

[0016] II5RH4 CIBttOfEqBJi. 1 Xi±2 

ivzMgM (pwm) ^^v-ry7°o^-v urMi&it 
[0017] €TO<o a 4 /W«cS«o&aid*Hcti ^ ^ 

& h, xZ •C J.. 1 i^),i d ^=)HiM^S^mHc PWMffl 

tici; o s z<7)P wm ii^^ -\' y r js&scft 

[0018] 5 £§£!fe<7)%Bjj{ i . i xii 2 

ivyjmm (pwm) ^y^v-ryrco^-vyrMftft 

[0019] Jbid^OJ: 5 #Hff^S<7JHuS^NV^ 

iK-iB (pwm) ^A-y-ry^-co^-v ormm^m 
mmm^ki-mm^mf. \kmzmM y?m<?>* 

J; y . ±121**18 3 KSEia^BJ^ffl £ IS* 1 ! 4 cne 

[0020] 

mizm^xmm-h . m4^mMziu>m.%m9:(o 
30 j*v-ryy (H 1 «^v-7yr3 ) wffliS^^-fia 

T$>-&. H^-f-^ctdt, M°v-Tyr3«MEttSr|B] 
'±S€63t»fc, S^«l®i53-1A (12I3C0 3- 
lAtiait) tay/%v-9\m%3-\-b<rm{z^ ft 

wmm mx-fh , ftmmmit ixu. mm 

j-5ttA ; j;v\ mmm^mxMt^zntxM. my 
a y&m=°°(OTyrkmmx'$>z. x^^>. ^v- 
ryTomMivwk^h z t h 0 

40 [0021305 (a). ( b ) 7 Oftft 

f?ijsr^-riat". ( a ) (i^^r y7° 7 - 1 uz% 

£X'fo 0 , ( b ) (±^-r y a 1^ ? y th^<7) n w 
^*fJfflL!t%&S:^-f . M5 (c) li (a.) RV 

( b ) iz^tmmwmcoxij-iiiMm^tmx 
hi,, ftmmm7i±7M<o vtm%x\±yA y^oo 

cnr yrtmmxh l . =Sr*3 . ftfflmm 7 till 5 

uk ( b ) ^tm^m^tih i>coxntc< . 
^m<^r> : 9)vm{&m^x'hm^zmwch i> 0 

[00 2 2 3 l33<7)frii|fit|lgP3 - 1 fcfcWC, ff-tilSS§s 
50 3 - 1 - 1 O—^P. ff^|sISS3- 1 -2^-g|5, JPM 


5 

£fS3- 1 -SRityj yT>T3-l -4li. r-fn 
^'IslSSTii. fflStzijktkolz. -owryTio 
7 fcgffiSH? (ffififcK 1 0 1. 1 0 2. 1 03. a -st 
>V 10 4. 'Vxt-f^f F 1 0 5 . 1 0 6 ) <r>m 

&Tffimzmix'Z&. A^d^s i tmmmm-^s 

2 tnmft. ?a yrvr^ - \-A<?yrA y(%mm 
mix^z. zzx\ i.mmxiim^s i tmmM 
mm S2t <m-£m>t u xioya >iemt* 

(i-io tsmix. > t fm 
[0023] me izts <- >t , xjjim s 1 1 
mmm^s 2 1 cornet . s^Ssi oi. io 2«m 

IR1, R2ttiS, ^yg*li'R3/Rl, R3 
/ R 2 T'*i 1. . (I L . R 3 liffifiiS 1 0 3 ^ffiKffT 

3b MoT. a+j ft-*!- s 1 1 wmmm^ s 2 (itss; 

ffiRl. R2<7)A£ "2tKJt»f&<, ttz. 1:. /yv 

1 0 4(a^r>-ri Qicrmm^mz^i-frx'cn 
mx-mv^hx ttz. 7 x r- r-f f 1 0 

5. 10 6(1 tf,fin&?)m:kMW>£mM-&M£l,zRl 

3-1-6 "C". iYMM^) P WMl^ 'J 7-<i-*§-?6£!i 

3 - 1 - 5 *^ <7)»S* A- ') T\m S 4 COJSH J: 9A£ 

[0024] St. 11 7 (CSrt J; ') (C . «JBg* 7 <?) 

a wt* . mtL+i yym * * y 7J3»fi^M# 

t . ^fiH: y-tfflm- * u rmmm-^mw^t nx 

^Sfe . 7 £fyA*y Wfgf^cO^OSr^ft^-ti-T Li 3 

z\ttfhhtztbx*h& (%m\i. #ii¥i o-4629 

[0025] jpiT. mm&m<mmz. ust^ 

mm 9 mvh txw mwb4 con a nmt i *m 
i.m*ts3-3 (ia4#RS) T^ai-ri»«#tcti. 

t z oimi&ft s- i&it s t //fj/i'ii i. . l & i w 

h . S f L *> +#&Hfc£A*T- £ & V vJ#^/M & 0 i t , 
y A y T y 7 3 - 1 - 4 ( fi^-£!&!JslIlg|i 3 - 1 A ) T* 
1MH£ ill. «fi£T**> I. TtA , ^«JBS* 7 C9«5Sifi« 

[0026] mmizfohmm&mmmmAiiZTfs 

tX r> (c. JW-Tyy'eX&Jto&Zlftl.Z-t&fzMz. 

m^mm® 3 - 1 a t a y-'<i/-^ffl 3-1-6 

^t. #MJf^;^7 5:SAL. ^ff ; ffi;W#7^ffi^S 


4 ) !f#ffl 2 0 0 2 - 8 9 5 5 9 

6 

[0027] d)2EJEttS:iSE*J: 3 fc LT . 'i:B5^4«3 
;l-'*I^fjsSA to . f07y73-l-4 (H3# 

is) coy^f y$rA^ < sftst s 34 >immmz<§ 

till PW Mffl<0 * a* U Tfl^-fE^ ttiiULT Liv\ 
^Vl-x^Mfflcon y^i/- ^ 0SS 3 - 1 - 6 mmtpr- 
W&ztah. 

[0 0 283 >T>73 - 1 -4<7)/E4?14 (MJE 
10 tt) l±. -f-O^yo^SfcKJtWtS. -f^4t>. 
yZ±h<X°%t£\WtfWkX'fo%>. 

[0029] ©±ia<7U 9 1 . J /i yr yr 3 - 1 - 4 
cwE^tt (mm.) \i. %v>?4 ycrrk^nzmmt 

Zcotztb. h± Ott %mft4(0ri4 JVK&r^V 

-ryr30)Xhm^(znLxm\ht,. 1 
t ^ >f .i '.i/iiit i crMmmmm s 2 1 com ( fin ) * v a 

§ < £ 6 , $t -jT . y T yr 3 - 1 - 4 ^«A7J* 
SiA# < ^ •? . y^lci otn y/yr 
3-1-4 lt Lid* ; ooimtm t 
20 (auGtt) co$immt%i„ 

[0030] ©fE^tt ( jffliGtt) ■ «Ua±07tftt: . H y 
A 3-2 ^IgfjmEE d £1^) ■& t . iS€E£* 4 

- :;->'?-i^, - > [ztx o . msiy xcommtmfthti 
txv\, m^yyiiz&m±t, mm^&mimm 

[0031] m9 im^sm 9 ^mmi-htz^com 

T". 09 ( a ) Illegal 1 0 1 Xfi it^ S i n&I/fcB 

:ii(i^s o u t tt-tmx-foh. 09(b). ( c ) (i 
•f ii-Fiio 7 -f ( L P F ) t A'y f • x y s 

30 ^N'7-(W(BEF) <^)EI$G=Sout/S 
i n t^jSIStfora«2r*-rHT«> h . AA^Iiiffli^. B 

[0032II10 (a) . (b) \tth$h8Smk 

=mxhi> l p p^mmit wtmzix?. m i o 
( c ) ixmmw^xfohvv F<?mmvcxc>m i &. 

£^rf. mizioK^X, RJiifttit. Cl»yfy+L Ui 
4y?79yx^ Eli-?'? y f (»mj±) . tltm.u 

[ 0 0 3 3 3 011 ( a ) . ( b ) HHxxixmmm^ 

40 mxfoz, l p FcMf&mt zcotmz^t . a^fcv^ 

T . Riiigfti. Cijayfyt, m-fy^^^yx, 

mi</?vY (wmm . fimmt, 1 1 1«^ 

[00343 

[*aj?<^*] U-bMBflL/tJ:-) t#I^BClB«SO% 
[00 3 5] IS^JI 1 RV2\iZ&m<?&WzSitti£. ^ 

y r ^»i»a^i ft# t m^'Jiiiif t s- ad» l ?t 

50 tt^rfili^-H-S.rfc^T^-So t^t. #«I^S3!lhLT 


7 

7 yy commit i&j_h£-£2> c * ; -c£ & „ 

[00 36] w*iM3(cititi^)^Hjj Cc fcii«' N imjm 

®£-t$>mm*mfz> z 1 azx o , mmmm^mB 
mco * -r y rs^ft^i&fr#i$fe£ $ it . m.* 

[00 37] (cEKOfgEJflciim', 

Jsj«(t^^^//I^£ § ii . ' wx£iHffl«o ^ yj n' 1^ - 

[00 38! .,Y.;!<'n 5 f-,;di^>€ :| ll(.- Ui(.f. imim 
m&mm^'Vi'X^m ( pwm) A-'^v- /'>v; : >a 

* y rj^scfi^Sir^i-fi, R£»*Kft. mmz 
%zmih z t ^j: •) . 3 ^§e«(o^HHc^ 
[Hfs^fiam^ira] 

[HI ] 1 S&JS*OK5R«i^««Bi!S:w-r0'C*> 

■£>„ 

[ H 2 ] 01 ay.n - r y ycrMftM £ ^ t mxh h , 
[ II 3 ] II 2 <0*ij WSMlttfiJcfaj -3r^1-|at"* S . 

[04 ] *w%zfohmmfc<nnv-TyyoMm: 

^-mxhi, 

[06 ] *mntzM&wm s gcr)w~TyTm-& 


(5) ^08 2002-89559 

8 

[07 ] t^Mz^imMM^co^&^y^m^-Y or 
[08 ] *m\iz&&&5SMf%<?)2m.*y*}-m*v y r 

[09 ] ^^C^SJlSv^tfflv^liStSSSriJiW- 

•5.yt^BlT'J)S. 

[010] *wmzmimmmzm^m-£%scr>mm 

io [0ii] *%mi,z&mmmzm^mM's<7)mf& 
mtftrnz-hh. 

1 mt^y-^r 

2 wm 

3 JVJ~Tvy 
3 - 1 

3-1-1 f„v..i;l'!;^!; 

3-1-2 <l^Hg& 

3-1-3 Mi^fs 

20 3-1-4 -^yry/ 

3-1-5 PWMfflJf-r'J rfi-f^ts 

3^1-6 PWMSi (aysvis-f)- 

3-2 K5-f7"as 

3 - 3 ^3SEKfflS 

3-4 z^tmjm/i—y 

4 ^IVinsfi 

5 i|il|W£ 

7 ^isyors* 

7-1 ^Tyr 

30 8 R&ft 

9 |i££§S 





— > 

mas 


www* 


1 £ a A#a>flmtt&<D#fit« 


(6) 


#H20 0 2-89 5 59 


IM2] 


3-2 3-3 


[H3] 


3-1-1 3-1-4 
3-1-3 


S4 

PWMffl 


S2 


1-5 


LZ 


3-3 


PWMfll 

0>jO-*> 

S3| 

> 




PS|2a)«ff0(O«fK9l 


[04! 


SI 


MUM* 


S4 


PWM# 



3-3 


pwMm 


(7) 


WH2002-89 5 59 


[05] 


7-1 



0V^7 


7-2 



(a) 

V + = +8 out 





-sin 



♦am 





(c) 


(b) 


me] 

105 


SI 


101 


Ri 


102 


Ri 


4 


-106 


104 


R; 


103 



-o Tj/\\s^$ 3-1-6 


107 


3-iActy - 


[07] 

8 

j! L 


(8) 


#HJ 2 0 0 2 - 8 9 5 5 9 


[08] 

7 

L 








3-1A<fcU — 3- 


— > 


— > 



[ \A 9 


S in 


110 


(a) 


' S out 




Cb) ( c ) 


Ri 

-wsr- 


[HI 


R R 


2?r RiC 


(a) 



OttJ* 


(9) 


*#M2 0 0 2-89 5 5 9 


[010] 


s*-o wv 



2jt RC 


(c) 


UlttB] ¥JS 1 . 1 O.fl 4 B (2 0 0 0. 1 0. 
4) 

umMmmz: mm 

i 

A?JO- 



7-2 
A*Jo— 



(a) 


[*IIE*ffi] 


Ha 


+©out 



~~ "i; * 

1 — > 



(c) 


A*J 


(b) 


